in the human body [1] [2] [3] (Fig. 1) . Epithelial expansion driven by cell proliferation is a key 58 feature throughout development, and it also occurs in hyperplasia, a precursor to 59 cancer. Cell divisions during development must occur robustly, as mis-segregation of 60 chromosomes leads to severe genetic abnormalities (aneuploidy) in daughter cells.
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Over 90% of all human tumors are epithelially-derived [4] , and the accumulation of Model simulations demonstrate that cell-cell adhesion and stiffness significantly impact 94 roundness but do not increase cell area during MR. Solely increasing cell pressure 95 during MR increases both cell area and roundness. However, the internal pressure 96 increase needed to achieve experimentally observed levels of roundness leads to 97 nonphysical levels of cell area expansion (Fig. S5) . The model predicts that a cell must 98 peer-reviewed) is the author/funder. All rights reserved. No reuse allowed without permission.
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where is the damping coefficient, ! ! and are positions of internal and membrane 
where ∆ is the time step size. The same discretization technique is used for the 212 equation of motion of the membrane nodes.
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The Epi-scale was computationally implemented on the cluster of Graphical Processing with a random term representing stochastic variation among cells:
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The number of internal nodes inside the cell increases as the cell grows ( ( !"# !" ), by using the following function of CP: Table 1 ). Membrane nodes in the beginning of a simulation are arranged in a circle for each cell,
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and internal nodes randomly placed within each cell (Fig. 3a) . After initialization, internal 270 peer-reviewed) is the author/funder. All rights reserved. No reuse allowed without permission.
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Results
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Model Calibration
277
Before running predictive model simulations, the model parameters, described in the
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The cell-cell adhesive force !"! , or the force needed to detach two adhered cells to separate them (Fig. 4b-b") . Parameters corresponding to cell-cell adhesion ( !"#$% !"! 299 and !"! ) were calibrated such that !"! = 20 / (Fig. 4d) 
polygon class distribution. Based on the simulation results for studying the tissue growth 317 by using the Epi-Scale model, the polygon class distribution approaches steady state 318 after 35 hours (Fig. 5a, 6b ). This distribution matches with the ones reported 319 experimentally for the wing disc and other epithelial systems [32] (Fig. 6d) 
size ( !"# / !"#$% ) and roundness ( ) of mitotic cells. Cell-cell adhesion, cortical 340 stiffness and internal pressure were individually varied in two sets of simulations (Table   341 4) to decouple the effects of these properties on the final size and shape of mitotic cells.
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